Investigation of the structure of the blue copper protein from Rhus vernicifera stellacyanin by 1H nuclear magnetic resonance spectroscopy.
The 270-MHz 1H nuclear magnetic resonance spectra of Cu(II), Cu(I), and apo-stellacyanin are reported and compared. The data indicate that little conformational change occurs on reduction of the protein or on removing the copper ion. In the aromatic region of the spectra of the holoprotein, resonances associated with two freely titrating histidines are observed. Two additional sharp resonances are observed in the spectra of the apostellacyanin which are tentatively assigned to additional histidines. This result requires that not more than two histidines can be ligands since there are only four histidines in the whole protein. The absence of methionine has been reported and is one of the possible causes for the difference between stellacyanin and the other copper blue proteins. A comparison of these data with those available for other blue copper proteins, in conjunction with the sequence information, leads to a proposed structure for the copper site in stellacyanin.